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INTRODUCTION

The seaward migration of salmonid smolts was monitored by the National
Marine Fisheries Service (NMFS) at four sites on the Snake-Columbia
River system in 1988. This project is a part of the continuing Smolt
Monitoring Program to monitor Columbia Basin salmonid stocks
coordinated by the Fish Passage Center (FPC) for the Columbia Basin
Fish and Wildlife Agencies and Indian Tribes. This program is carried
out under the auspices of the Northwest Power Planning Council Fish
and Wildlife Program and was funded by the Bonneville Power
Administration (BPA).

Sampling sites were Lower Granite, McNary, John Day and Bonneville
Dams (Figure 1). Data from these sites provided information required
by the Fish Passage Managers (FPM) of the FPC for flow and spill
management for fish passage during the migration season. Post season
analysis of this information by the FPC provides travel time and
migration timing information. Smolt Passage was monitored at these
sites by: 1) systematic sampling of the smolt migraticn from late
March through late July at Lower Granite Dam, late March through late
September at McNary Dam, April through October at John Day Dam, and
mid March through late November at Bonneville Dam; 2) recording
brands; and 3) daily reporting of all pertinent fish capture and
ccndition data, as well as dam operations and river flow data for
passage estimates and travel indices to the FPC Fish Passage Data
Information System (FPDIS).

M E T H O D S  A N D  M A T E R I A L S

Monitoring the smolt migration at Lower Granite and McNary Dams was as
reported for 1984 (Johnsen, et al., 1984). A portion of the total
number of smolts from the gatewell collection system at each project
was sampled by time at a target rate of "...the lesser of 3% of the
estimated weekly outmigration or, 10% of the weekly tctal of the
smolts collected or bypassed....", based on the FTOT Annual Work Plan
for 1988. At McNary Dam some increase above the target rate w a s
allowed to collect sufficient numbers of yearling spring chinock
smolts to mark for the needs of the transport evaluation study.
(Details to be reported in the 1988 FTOT annual report). Monitoring
activities at Lower Granite Dam were performed jointly with the
Washington Department of Wildlife.

Sampling methods at John Day Dam were the same as 1937; the airlift
pump system in unit 3 (gatewell B) was utilized.

At Bonneville Dam sampling in powerhouse 1 (PH 1) was by dipnetting
(DN) a gatewell (9B) using a dipnet basket of the type described by
Swan, et al. (1979), during the spring migration and by utilizing the
downstream migrant trap (DSM) in the collection channel in PH 1 and
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PH 2 during both the spring and summer/fall migrations. (The DSM and
sampling methods were described by Gessel, 1986, and by McConnell and
Muir, 1982, for PH 1 and PH 2 respectively). Flow data were obtained
from the Corps of Engineers (CoE).

The Sampling periods are shown in Figure 2. Sampling frequencies for
the different sites are as follows:

Lower Granite Dam -- Daily; 24-hour cumulative sample.
3/25 to 7/25.

McNary Dam --------- Daily; 24-hcur cumulative sample.
3/25 to 9/21.

John Day Dam ------- Daily; 24-hourly samples.
3/30 to 10/31.

Bonneville Dam
?H 1, dipnet -- Daily; 24-hour cumulative sample.

3/16 to 6/30.
PH 1, DSMl ---- Seven days per week; 8 hourly samples plus

periodic die1 samples, 3/155 to 11/30.
PH 2, DSM22 ---- Seven days per week; 24-hour cumulative

sample, 3/17 to 11/30.

Mar APR YAY JLN JUL Aug SEP OCT Nov
I I I I I I I I I
I I I I I I I I I

LOWER GRANITE I

I

I

McNary I I

JOHN DAY t I

BONNEVILLE

PH 1 - Dipnetting I I

- Down Stream
I Migrant Facility 1 I

P H  2 - Down Stream
Migrant Facility 2 t

I I I I I I I I I
I I I 1 1 I I I I

FIGURE 2. Smolt monitoring season by site, 1988.
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R E S U L T S  A N D  D i s c u s s i o n

Sampling results for field season 1988 are presented in Table 1. The
results of the hands-on assessments of smolt movement into or through
the hydroelectric facilities at the listed sites are summarized.
Included in the appendices is a graphic coverage of the passage index
with flow for Lower Granite and McNary Dams, die1 and seasonal passage
and flow at John Day Dam and capture patterns and flow at Bonneville
Dam. Some duplication may occur in other summaries.

LCWER GRANITE D a m

Lower Granite Dam monitoring activities this season were essentially
the same as in 1987, except that, due to expected low flows, transport
marking was cancelled. This greatly simplified the management of
sampling operations. No significant operational problems were
encountered through the season.

The preanesthetizer (PA) system as modified in 1987 functioned well,
and continues to be a significantly beneficial system.
Preanesthetization of sample fish increases their survival (Matthews
et al., 1985) and it is easier and quicker for sorters to examine
them. Additional lighting was installed this year over sorting
troughs and we believe this improved accuracy in sample processing.

Flows and the chronological smolt passage pattern are presented for
Lower Granite Dam in Appendix A. The inclusive dates for the 10 to 90
percent segment of passage for chinook smotts were 4/18 to 5/24 and
for steelhead, 4/27 to 6/2. Passage of other salmonid species were of
substantially lower numbers (~0.1% of the total sample).

McNARY Dam

Monitoring activities at McNary Dam were routine and essentially the
same as 1987. Minor improvements to the sample holding tank floor, PA
(knife) gates, and addition of an electric powered crowder by the CoE
helped in making the PA and delivery system to the inside sorting
troughs a more efficient system to operate; additional operator
experience was also beneficial.

The benefits of the PA system continue to be evident in 1988 as shown
by the low delayed mortality (43 hr. holding). Tests of a subsample
of marked fish (CWT, branded and adipose clipped) averaged 0.4%
delayed mortality for both "juvenile spring and fall chinook salmon"
(Matthews, 1988). This compares favorably with the 0.5% and 0.3%
delayed marking mortality of "spring and summer/fall chinook salmon
respectively'* in 1987 as reported by Matthews, et al., 1988. Matthews

i No distinction was made between yearling and subyearling
chinook smolts  at Lower Granite Dam.
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TABLE 1. -- Summary of 1988 smolt sampling activities at Lower 
Granite, HeNary. John Day and Bonneville Dams. 
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(op. cit.  also contrasts delayed marking mortality in 1987 with the
3.5% mortality of "spring/summer  chinook salmon" experienced in 1986,
the year prior to the installation of the "new combination sample/pre-
anesthesia tank".

Flows and the chronological passage pattern for McNary Dam are listed
in appendix B. The inclusive dates for the 10 to 90 percent segment of
passage are:

Chinook yearling- - - - - - 4/18 - 5/22
Chinook subyearling - - - - 6115 - 7/18
steelhead - - - - - - - - - 4/30 - 5/30
Coho - - - - - - - - - - - 5/16 - 5/31
sock - - - - - - - - - - - 5/4 - 5/26

Notations of the occurrence and estimates of chinook fr y (subyearling
< 60 mm) were made for comparison with the nearly one-half million
noted in 1986. This season (1988) chinock fry comprised approximately
25 to 30% of the total subyearling sample from late April through
early June, the period fry were observed; this period is about a month
earlier than noted in 1986 and 1987. Chinook fry in early May were
the dominant proportion (about 85%) of the subyearling sample, though
tctal numbers were low. Expanding the fry in the sample to the total
collected for the period amounts to only about 10% of the estimate for
1936.

JOHN DAY DAM

In 1988 monitoring activities at John Day Dam were consistent with the
1987 season. No major operational problems occurred.

A new procedure was initiated at John Day Dam this season, that of
direct computer entry of brands from smolt captures. With the "valid
brand" check program, entry errors are reduced by prompting brand
verification while the fish is still in hand.

River flow, Unit 3 discharge, fish passage patterns by species and
die1 passage patterns are presented in Appendix C for the 1988 season.

- The 10 to 90 percent segment of smolt passage by John Day Dam occurred
during the following periods:

Chinook yearling - - - - - - 4/24 - 6/ 1
Chinook subyearling - - - - 6/22 - 9/ 7
Steelhead - - - - - - - - - 4/26 - 6/ 2
coho - - - - - - - - - - - - 5/ 6 - 5/31
Sockeye - - - - - - - - - - S/12 - 6/ 3

! Retention of the smallest Chinook fry captured is not
complete.
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Die1 passage patterns (Appendix C, Figures 1 - 453) were consistent
with 1987 in that the majority of passage (75-95%) typically occurs
during night time hours at John Day Dam (Sims, et al., 1976 and 1981).
Reversals of this pattern, though infrequent, do occur. Such a
reversal occurred in late August (Appendix C, Figure 21) when about
59 percent of the chinook subyearling passage was during daytime
hours.

Chinook fry (subyearling < 60 mm) comprised only about 3% (ca. 3,800)
of the total subyearling Chinook sampled during the period fry were
observed, early Hay through early June. This amounts to less than 1%
of the number of fry observed in 1986 (ca.20,OOO).

The fish passage index (FPI) and the hydroacoustics index (HI) for
John Day Dam for 1988 are presented in Figure 3 for the concurrent
sample period; May 13 through August 15 (data from FPDIS). A cursory
review of these passage indices indicate that most trends, high and
low, are somewhat similar as to date, but the magnitude varies. There
was a nearly 6:l increase in 1988 of the HI over the FPI (5.9 million
vs. 1.2 million) compared to 1987 when the ratio was about 1:l.
Analysis of the hydroacoustics monitoring of juvenile salmonid passage
at John Day Dam is being completed by Ouellette (1988).

In consideration of the benefits in fish survival by using a PA system
at Lower Granite and McNary Dams, a small scale PA system was
incorporated into the fish handling operation at John Day Dam. It was
our intent to evaluate the preanesthesia method described by Matthews,
et al. (1985) compared to our standard method* in terms of delayed
handling mortality, but our evaluation using spring migrants was
incomplete. We intend to pursue this next season, 1989.

An attempt to complete a similar evaluation using subyearling chinook
was unsuccessful due to very high mortalities even without any
handling prior to holding; mortalities after 72 hrs. holding ranged
from 12 to nearly 73% (average 41.5%) from late June through July (7
lots, total 725 fish). Most of these fish appeared normal with no
physical injury and little or no descaling; water temperatures ranged
from 655 to 69' F., not the highest recorded for the summer season.
One sample of moribund fish sent for pathological examination revealed
systemic Columnaris as the most likely cause of mortality-. one group
of later migrants held for delayed mortality (preanesthetized, handled
and held for 72 hrs.) showed a mortalit r of only 4% (N=lOO) while
temperatures were near their peak of 71 F. Additional observations

' Die1 passage is shown only for weekly catches >500 per
species.

' Our standard method was to hand dipnet smolts directly
into an anesthetic solution of MS 222.

j Courtesy of USFWS, Spring Creek Hatchery.
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are anticipated in future seasons.

Incidental capture of juvenile American Shad is shown in Appendix D,
Figure 32. First capture was noted on July 28 and they were present
through the sampling season, October 31.

BONNEVILLE DAM

At Bonneville Dam observations of smolt passage in the spring were
made from catches in the DSM trap in powerhouse 1 and 2 (DSM 1&2) and
gatewell dipnetting of unit 3, gatewell B. Sampling with DSM 1 and 2
continued throughout the season whereas gatewell dipnetting was
terminated, as scheduled, on June 30 when it was felt that the DSM 1
sampler would remain reliable.

The DSM 1 sampler was operated from 1600 to 2400, seven days per week.
The actual sampling rate varied with fish numbers but was generally
set at 15 minutes per hour (25%). The DSM 2 (10% sampler) was
normally operated 24 hours a day, seven days per week.

Daily flows for both powerhouses, spill, Unit 9 discharge and daily
smolt capture for all three samplers are shown in Appendix D, Figures
1 - 27. Smolt capture pattern is divided into spring (3/15 - 6/30)
and summer/fall (7/l - 11/30) components for each DSM. Powerhouse 1
submersible traveling screens were removed from service in the
operating units on November 21 and 22, thus decreasing the number of
fish diverted into the bypass system after these dates.

During the spring migration, large numbers of hatchery smolts were
released into the Bonneville pool. This required temporary
interruptions in sampling at DSM 2 and gatewell 9B. The DSM 2 sampler
was also out of service at times due to debris plugs, test fish
releases, and a DSM video inspection. The DSM 1 sampler operated
throughout the entire season, but at a reduced sample duration when
large numbers of hatchery smolts were passing PH 1. Notations in
Appendix D, Figures 6-10, and 21-27 identify these sampling
interuptions or changes from the usual sample day.

Cumulative migrant capture (Appendix D Figure 28 - 30) is shown only
for the DSM 1 sampler, the most consistent of the three samplers this
year. The PH 1 flow was much more constant than PH 2 which was
frequently manipulated for various research activities with the
discharge ranging from approximately 5 to almost 50 kcfs.

Dates for the 10 to 90 percent segment of smolt passage by Bonneville
Dam PH 1 as measured in DSM 1 are given below:

Chinook yearling - - - - - 4/19 - 5/21
Chinook subyearling - - - - 4/9 - 7/25
Steelhead - - - - - - - - - 4/26 - 6/2
coho - - - - - - - - - - - 5/6 - 6/3
Sockeye - - - - - - - - - - 5/14 - 6/2
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The subyearling chinook migration was comprised of the progeny of both
"tule" and "upriver bright" stocks. The spring portion of this
migration consists mostly of Bonneville pool hatchery released smolts
predominately of "tule" stock. The summer/fall segment of the
subyearing migration consists mostly of "upriver bright" smolts.
Species composition of the spring migration for the three samplers
(Figure 4) was generally similar, however, some difference occurred
between DSM 1 and 2 samplers, particularly between yearling and
subyearling chinook. The DSM 1 sampler total capture percentage was
lower for yearling and higher fcr subyearling chinook than the DSM 2
sampler.

SPECIES COMPOSITION
BONNEVILLE DAM, MARCH 18-June  26,1988

CHIN00K  1 CHINOOK 0 STEELHEAD C O H O
-
SOCK EYE

- GATEWELL  98 fii8%SMl  ~DSM2

=Ut)bFzES-S  OF SIMULTANEOUS TRAPPING WERE

FIGURE 4. Species composition of catches from dipnetting Gatewell 9B and
Downstream Migrant (DSM) trap captures from the bypass in Powerhouse
1 and 2 at Bonneville Dam.
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Smolt descaling observed in 1988 catches from dipnetting gatewell 9B
and from DSM 1 and 2 are listed below with similar observations in
1987 by Gessel, et al. (1988) for DSM 1 and 2:

Year Yrlin Chin. SubYrlng Chin. Steelhead Coho Sockeye

1987
DSM 1 3.7% 4.1% 4.1% 3 30. L/o 25.5%
DSM 2 5.7% 2.6% 3.8% 4.8% 21.1%

1988
DN(9B) 3.3% 1.5% 6.6% 2.7% 17 . 2%
DSM 1' 4.4% 1.7% 6.1% 3.3% 23.5%
DSM 2 4.6% 2.2% 7.6% 3.4% 13.8%

For each sampling method and both years, sockeye smolts fared the
worst as has also been documented at McNary Dam for 1985 - 87 (Koski,
et al., 1988) as well as in 1988 Knapp and Wagner, 1988).

Incidental catches in DSM 1 included two chum salmon smolts in early
May and 8200 adult euiachon were noted in samples from April 17 to 24.
Taking into account the hourly sample rate, this suggests a fallback
passage of about 95,500 eulachon through the bypass system. The sex
ratio and length of 100 random eulachon fish on April 17 was found to
be 30% female with an average fork length of 182mm compared to 70%
male composition averaging 191mm. Juvenile American shad began
appearing in the samplers by early September. Capture frequency was
sporadic and low until late October and November when numbers rose
dramatically (Appendix D, Figure 31). For comparison, juvenile shad
incidence at John Day Dam is also shown in Appendix D Figure 32.

S U M M A R Y

The 1988 smolt monitoring project of the National Marine Fisheries
Service provided data on the seaward migration of juvenile salmon and
steelhead at Lower Granite, Mcnary, John Day, and Bonneville Dams.
All pertinent fish capture and condition data as well as dam
operations and river flow data were provided to the FPDIS for use by
FPC in developing fish passage indices and migration timing, and for
water budget and spill management.

6 Data through 6/30 except subyearling chinook through
11/30.
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WEEKLY DIEL PATTERN
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FIGURE 44

WEEKLY DIEL PATTERN
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FIGURE 45
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WEEKLY DIEL PATTERN
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RIVER FLOW - UNIT 3 DISCHARGE 
2.0 

John oay oam. 1988 
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RIVER FLOW 
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3.0- <-* * - UNIT 5 DOWN FOR REPAIRS ‘--5 
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FIGURE 48 

PASSAGE PATTERN - CHINOOK l’s 
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APR 3 TO APR 6: 
OCT 2 TO OCT 4. 
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Monitoring 59.390” 

FIGURE 49 
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P A S S A G E  P A T T E R N  - C H I N O O K  O ’ s
J o h n  D a y  D a m .  1988

S M O L T  I N D E X  T O T A L  - 863.101

UNIT 3 O U T  O F  S E R V I C E ;
A P R  3  T O  A P R  6;
O C T  2  T O  O C T  4 .

Monitorfng  Seamon

FIGURE  50

P A S S A G E  P A T T E R N  - STEELHEAD
J o h n  Day Dam. 1988

S M O L T  INDEX T O T A L  - 179.089

a U N I T  3  O U T  O F  S E R V I C E ;
A P R  3 T O  A P R  6;
O C T  ‘2 T O  O C T  4 .

I 1 - IJULY 1 A U G 5:EPT 1 I .1 ’1 O C T 1 O C T

M o n i t o r i n g  Seoeon

F IGURE 5  1



PASSAGE PATTERN - COHO
J o h n  D a y  Dam. 1968
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PASSAGE PATTERN - SOCKEYE
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1
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APPENDIX D
BONNEVILLE DAM - 1988

FIGURES TITLES P A G E S

1 RIVER FLOW AND SPILL, MAR 15-JUN 30 D- 1
3 RIVER FLOW, JUL 1-NOV 3 0  D- 1
3 POWERHOUSE DISCHARGE, MAR 15-JUN 30 D -  2
4 POWERHOUSE DISCHARGE, J U L 1 - N O V  30 D- 2
5 UNIT 9 DISCHARGE, MAR 15-JUN 30 D-- 3

CAPTURE PATTERNS, PH=l, GATEWELL 9B, MAR 16-JUN 30
6 YEARLING CHINOOK D- 5
7 SUBYEARLING CHINOOK D _,=
8 STEELHEAD n-

;-
5

9 COHO 6
10 SOCKEYE D- 7

CAPTURE PATTERNS, PH=1 DSM SAMPLER
11 YEARLING CHINOOK, MAR 15-JUN 30
12
13

YEARLING CHINOOK, JUL l-NOV 3C
SUBYEARLING CHINOOK, MAR 15-JUN 3 0

14 SUBYEARLING CHINOOK, JUL 1-NOV 3 0
15 STEELHEAD, MAR 15-JUN 3 0
16 STEELHEAD, JUL 1-NOV 33
17 COHO, MAR 15-JUN 30
18 COHO, JULl-NOV 30
19 SOCKEYE, MAR 15-JUN 30
20 SOCKEYE, JUL l-NOV 30

D- ?
‘i- 9

j-.- - -I

;- ;,i

z- 1 1

p-:1-. -*

D-I‘-

3-12

3-13

D-12

CAPTURE PATTERNS, PH'2 DSM SAMPLER
21 YEARLING CHINOOK, MAR 15-JUN 30 D-15
22 YEARLING CHINOOK, JUL l-NOV 30 D-15
23 SUBYEARLING  CHINOOK, MAR 15-JUH 30 D-16
24 SUBYEARLING CHINOOK, JUL l-NOV 3:) D-16
25 STEELHEAD, MAR 15-JUN 3'3 D-17
26 COHO, MAR 15-JUN 30 D - 1 7
27 SOCKEYE, MAR 15-JUN 3d D-19

CUMULATIVE CAPTURE, PH-;l, DSM SAMPLER
28 SPRING MIGRANTS D-19
29 SUBYEARLING CHINOOK, MAR :5-JUN 33 D-19
30 SUBYEARLING CHINCOK, JUL l-NOV 30 D-20->

CAPTURE PATTERN, JUVENILE SHAD
31 BONNEVILLE ?H+l, DSM SAMPLER D-21
32 JOHN DAY DAM D-21



TOTAL RIVER FLOW & SPILL-BONNEVILLE DAM
MARCH lE - JUNE 30

DAILY FLOHR  IN KCFS
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UNIT 9 DISCHARGE-BONNEVILLE DAM
MARCH 16 - JUNE 30

DAILY FLOWS IN KCFS
16

1 0

0- I
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UARl6 APRl MM1 JUN 1 JUN 30
1888 MONITORING SEASON

FIGURE 5
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CAPTURE PATTERN, YEARLING CHINOOK
BONNEVILLE DAM, PH#d. MTEWELL  9B

. . WHITE  8ALMON CRCCK. 8PAIIJQ  CRECK
AND OAA8ON  NPH  AWEAEEE f=MSAGE  INDEX - 380.876

MAR 10 APR 1 - - MAY 1 JUN 1 JUN 30
lQ86 MONITORING SEASON

l NO SAMPLE: APR 9.10, MAY 20,21 8 22.
l PARTIAL SAMPLE ( QO HRS.): MAY 14 8 13.

F I G U R E  6

CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#l, GATEWELL  98

12
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2E 0

b

rz4s 6
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z
=u 4
w
w
2

2
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fY

PASSAGE  INDEX - 313.389

L. WHITE SALMON  NCH RELEASE\ t

II
_ SPRING  CREEK NFH RELEASE8

--MAR 18 APR 1 .M A Y  1 JUN 1 JUN30
18813 MONITORING SEASON

*NO SAMPLES: APRIL 9,lO. MAY 20,21 8 22.
VARTIAL  SAMPLES ( (20 HRS): MAY 14 3 13

F I G U R E  7 D - S
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CAPTURE PATTERN, STEELHEAD
BONNEVILLE DAM, PHll, GATEWELL  98

PASSAGE INDEX - 48,118

0 111111
MAR 16 APR l -1 MAY l *.1 JUN 1 JUM 30

1988 MONITORING SEASON

*NC.) SAMPLES: APRIL 9.10, MAY 2o,21 8 22.
l Pb.RTIAL SAMPLES(  CO HRS.): MAY I4 & 15

FIGURE 8

CAPTURE PATTERN, COHO
BONNEVILLE DAM, PH+l, GATEWELL  98

12 - WILLARD NfM RELEASE -

2 ,o _ PASSAGE INDEX - 361,846
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3
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3.0 1
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MAR 16 APR 1 MAY 1 JUN 1 JUN 30

1888 MONITORING SEASON

.NCJ SAMPLES: A P R I L 9,10, MAY 20.21 8 2 2 .

.PARTIAL sMPLES( ‘ 2 0  HRS.): M A Y  1 4  a 13

D - 6 *FIGURE 9



CAPTURE PATTERN, SOCKEYE
BONNEVILLE DAM, PH#l, GATEWELL  9B

12 - 1 PASSAGE INDEX - l&628

s lo-
z
h

b 0-
0

b
='W 6-
u
02
wCL 4-

2 -

--MAR 16 APR 1 - ---MAY 1 JUN 1 JUN 30
1888 MONITORING SEASON

.NO SAMPLES: APRIL 9,10. MAY 20.21 8 22.
‘PARTIAL %MPLES(  (20 HRS.): MAY 14 8 I5

FIGURE 10
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CAPTURE PATTERN, YEARLING CHINOOK
BONNEVILLE DAM, PH#I DSM SAMPLER

L. WHITE SALMON,  8PRlNQ  CREEK,
AND CARSON MPH RELEASES

COLLECTION COUNT - 300.332

MAR# APRl MAY 1 JUN 1 JUN 30

9
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4 7
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8

E 5
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5 4
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E

2

F1,

1

0 111

LATE  SEASON HATCHERY RELESES -

1988 MONITORING SEASON (SPRING)

F I G U R E  11

CAPTURE PATTERN, YEARLING CHINOOK
BONNEVILLE DAM, Pl=W DSM SAMPLER

COLLECTION COUNT - 1336

JULL 1 AUG0 1 3EP 1 OCTl NOV 1 NOV 30
1088 MONITORING SEASON (SUMMER-FALL)

+ TRWELING SCREENS  REMOVED

FIGURE 12 D - 9



CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#l DSM SAMPLER

-8PRING CREEK NFH RELEASES

I

COLLECTION
COUNT  - 432,812
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X
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MAY 1 JUN 1
,988 MONITORING SEASON (SPRING)
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F I G U R E  1 3

CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#I DSM SAMPLER

COLLECTION COUNT - 146,363

D - 1 0

JULL 1 AUGQ 1 SEP 1 OCTl NOV 1 NOV30
1888 MONITORING SEASON (SUMMER-FALL)

l TRAVELING  3CREEN3 REMOVED

FIGURE 14
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CAPTURE PATTERN, STEELHEAD
6ONNEVlLLE DAM, PH#l DSM SAMPLER

COLLECTION COUNT - 75,425

MAR # APR 1 JUN 1 JUN 3 0
1888 MONITORING SEASON (SPRING)

F I G U R E  15

CAPTURE PATTERN, STEELHEAD
BONNEVILLE DAM, PH#l DSM SAMPLER

COLLECTION  C O U N T  - 278

JUL 1 AUCI 1 SEPl OcTl NOVl
1988 MONITORING SEASON (SUMMEW=ALL)

+TRIYELINQ SCREEN.3  REMOVED

F I G U R E  1 6 D-11
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CAPTURE PATTERN, SOCKEYE
BONNEVILLE DAM, PH#l DSM SAMPLER

COLLECTION COUNT - 51,989

MAR 16 APRA 1 MAY 1 JUN 1 JUN 30
1988 MONITORING SEASON (SPRING)

FIGURE 19

CAPTURE PATTERN, SOCKEYE
BONNEVILLE DAM, PH#l DSM SAMPLER

36

COLLECTION  COUNT - 8(?

JULL 1 AUGO 1 SEPl OCT1 NOV 1 NOVW 30
1988 MONITORING SEASON (SUMMER-FALL)

TRAVELING  SCREENS REMOVED

FIGURE 2 0 D - 1 3
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CAPTURE PATTERN, YEARLING CHINOOK 
BONNEVILLE DAM, PH#2 DSM SAMPLER 
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2 

=: 
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g 4 

:: 

z A 

2 2 4 
e, 

SAMPLE COUNT - 5,739 

0 

y: 
$2 

APR 1 -* MA+ 1 l -- MAR 10 JlJi 1 

.., 

JUI 
1888 MONITORING SEASON (SPRING) 

.PARTIAL ( 120 HRS.) OR NO SAMPLES: 
APR S,9,10, MAY 2,S,l9,20.21,22, JUNE 1.27,28,28 8 30. 

FIGURE 21 

CAPTURE PATTERN, YEARLING CHINOOK 
BONNEVILLE DAM, PH#2 DSM SAMPLER 

lo- 1 

SAMPLE COUNT - 187 

8- 

6- 
LXTE SEASON HATCHCRY RELEASES \ 

1 

Old I 
Jli 1 AUQ 1 SEP 1 OCT 1 NOV 1 NOV 30 

19SS MONITORING SEASON [SUMMER-FALL) 

l PARTIAL ( QO HRS.) OR NO SAMPLE; JUL ,l,i?. AUQ 11.1:. NOV 13 
INCOMPLETE SAMPLES( QO. ~24 HRS.);JUL 12.13,~14,21,23,?4,29. AUG 31. OCT 13. 

FIGURE 22 D-15 
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CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PHt2 DSM SAMPLER

SAMPLE  COUNT - 2.171

t

1 -1 -

MAR l6MAR l6 APR 1 “-APR 1 “- MA+ 1 lMA+ 1 l - -- - JUi’l  1JUi’l  1
1988 MONITORING SEASON (SPRING)1988 MONITORING SEASON (SPRING)

‘PARTIAL ( (20 HRS.) OR NO SAMPLE: APR 8.9.10.  MAY 2.3.‘PARTIAL ( (20 HRS.) OR NO SAMPLE: APR 8.9.10.  MAY 2.3.
19,20,21,22; .JlJNE 1.27.28.29.30.19,20,21,22; .JlJNE 1.27.28.29.30.
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8
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;
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IL
0

E 4
w

2

E 2
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F I G U R E  2 3

CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PHt2  DSM SAMPLER

WMPLE  COUNT - b,dlO

l PARTIAL1  >20 HR.%) OR NO SAMPLES; JUL1.2. AUO 11.12. NOV 13.
INCOMPLETE SAMPLES( ,20. ‘-24 HRS.);JUL  12,13.14,21,23,24,29, AUG 31, OCT 19.

D - 1 6 F I G U R E  2 4



CAPTURE PATTERN, STEELHEAD 
BONNEVILLE DAM, PH#2 DSM SAMPLER 
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8- SAMPLE COUNT - BE13 

7- 

2 B- 
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@ 5- 

l- 

We 
MAR l8 MA+ 

l -” 

APR 1 1 JUi4 1 
.., 

JUI 
1088 MONITORING SEASON (SPRING) 

*PARTIAL( ~20 HRS.) OR NO SAMPLES:APR S,Q.lO, 
MAY 2,8.19,20,21,22. JUNE 1,27.23,29.30 

FIGURE 25 

CAPTURE PATTERN, COHO 
BONNEVILLE DAM, PHX2 DSM SAMPLER 

to - 

SAMPLE COUNT - 6.009 

8- 

2 
z 
E 6- 
2 

l - YAR 18 APR 1 MA+ 1 l - JlJic 1 Ji?i 
1938 MONITORING SEASON (SPRING) 

+ARTIAL( c20 HR3.) OR NO SAMPLESIAPR &Q.~lO, 
MAY 2.3,19,20,21,22, JUNE 1,27,28,29.30 

FIGURE 26 
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CAPTURE PATTERN, SOCKEYE 
BONNEVILLE DAM. PH#2 DSM SAMPLER 
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-R4FiTIAL( (20 HRS.) OR NO SAMPLES:APR S,Q.lO, 
MAY 2,R,1!3,20,21,22: JIJNE 1,27,28,29,30 

FIGURE 27 
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CUMULATIVE CAPTURE - SPRING MIGRANTS 
BONNEVILLE DAM, PHtl OSM SAMPLER 

B ACCUMULATl6N 
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- ~‘9 SHIN - STH@ .-- OOHO ......’ SOOK 
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CUMULATIVE CAPTURE - SUBYEARLING CHINOOK 
BONNEVILLE DAM, PI-Ml OSM SAMPLER 

MARCH 15 - JUNE 30 

% ACOUP,WLATION 
100 7 

-I 3o I 

MAR 1S APR 1 MAY 1 JUN 1 JUN 30 
1988 MONITIJP.II4G ZEASON 

FTGURE 29 

o- 19 



CUMULATIVE CAPTURE - SUBYEARLJNG CHINOOK
BONNEVILLE DAM, PH#l DSM SAMPLER

JULY I- NOVEMBER 30

% AOCUMULATICM

JUL 1 AUO 1 SEPT 1 OCTl
1988 MONITORING SEASON

FIGURE 30
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CAPTURE PATTERN, JUVENILE SHAD 
BONNEVILLE DAM, PHtl DSM SAMPLER, 19SS 

% TOTAL CAPTURED (N’ 22.018) 
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% TOTAL FLOW 
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*TRAVELING SCREENS REMOVED. 

FIGURE 3 I 

CAPTURE PATTERN, JUVENILE SHAD 
JOHN DAY DAM, 1988 

% TOTAL CAPTURED IN= 38.7581 % TOTAL FLOW 
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- SHAD --RIVER FLOW 
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